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with a screw or a plunger, and the injected sealing material is cured to seal the 
semiconductor, wherein the injection unit 1 is a screw having a ratio of an effective length L to 
a diameter D L/D of 8 to 12. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the shaping approach which fixes as an insertion the lead wire to which the semi-conductor 
was joined and the leadframe or semi-conductor by which wirebonding was carried out was joined, and 
closes this with an epoxy resin closure ingredient The epoxy resin closure ingredient of powdered or 
granularity is supplied to an injection unit. It is the semi-conductor closure shaping approach which 
closes a semi-conductor by homogeneity-kneading, fusing by the screw device, injecting in a cavity with 
a screw or a plunger, and stiffening said injected closure ingredient. As an injection unit The semi- 
conductor closure shaping approach characterized by using the screw whose ratios (ratio of length to 
diameter) of the screw effective length L and the diameter D of a screw are 8-12. 
[Claim 2] In the shaping equipment which fixes as an insertion the lead wire to which the semi- 
conductor was joined and the leadframe or semi-conductor by which wirebonding was carried out was 
joined, and closes this with an epoxy resin closure ingredient Supply the epoxy resin closure ingredient 
of powdered or granularity, and by the screw device, homogeneity-knead and it fuses. It has the 
injection unit injected in a cavity with a screw or a plunger. Semi-conductor closure shaping equipment 
which is semi-conductor closure shaping equipment which closes a semi-conductor by stiffening said 
injected closure ingredient, and is characterized by the screw in an injection unit being [ the ratios (ratio 
of length to diameter) of the screw effective length L and the diameter D of a screw ] 8-12. 
[Claim 3] Semi-conductor closure shaping equipment according to claim 2 whose screw effective length 
L is 250-400mm. 

[Claim 4] Semi-conductor closure shaping equipment according to claim 2 which each surface 
roughness of input port and the inflow section is 0.40-6.3micromRa in the ingredient injection section in 
an injection unit, and is the configuration which does not have a level difference in the connection of 
input port and the inflow section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semi-conductor closure shaping approach and 
equipment. This invention excels [ molding cycle ] in productivity short in more detail, it is useful to 
operation of the semi-conductor closure shaping approach with few [ there are few amounts of 
hardening trash and ] minute voids in the hardened epoxy resin closure ingredient, and this shaping 
approach, and, moreover, installation into the ordinary clean room where an overall height is low is 
related with easy semi-conductor closure shaping equipment. 
[0002] 

[Description of the Prior Art] Transfer molding of an epoxy resin closure ingredient is conventionally 
used for the closure of IC, LSI, and the semi-conductor of discrete ** as an approach suitable for low 
cost, high-reliability, and productivity. Supplying to the pot in metal mold and carrying out heating 
melting to it, it transports into a metal mold cavity and is made to harden by pressurizing with a plunger 
in transfer molding, after carrying out size enlargement of the epoxy resin closure ingredient to the 
shape of a tablet. 

[0003] However, since it will be the requisite to carry out size enlargement of the epoxy resin closure 
ingredient to the shape of a tablet, the process of size enlargement is required of this shaping approach. 
Since various configurations of a required tablet change with the configuration and magnitude of the 
semiconductor package fabricated, much metal mold for size enlargement is also need. Moreover, for 
every shaping, since an injection of a tablet and thermofusion are required, a molding cycle cannot be 
shortened below to fixed time amount, furthermore, in order that the runner section which be passage 
until the epoxy resin closure ingredient fed into the pot flow the inside of metal mold and reach in a 
cavity, and the cull section remaining within a pot may harden completely, there be a problem of a lot of 
hardening trash in addition to the semiconductor package section to need be generate, and a limitation be 
in low cost-izing and high-volume production capability from these points. 
[0004] On the other hand, examination of an injection-molding system has been conventionally 
performed as the shaping approach of the thermosetting resin molding material containing an epoxy 
resin. In injection molding, it is supplied in granularity, and it is injected [ that an epoxy resin molding 
compound is powdered in an injection molding machine, or ] by metal mold on a screw, maintaining a 
melting condition within a cylinder. For this reason, the process which carries out size enlargement to 
the shape of a tablet is unnecessary, and the equipment and time amount for size enlargement can be 
omitted. Moreover, in order to inject in the state of melting, there is no constraint of the diameter of a 
tablet and weight like transfer molding, and it can apply to various semiconductor packages easily. 
Furthermore, it is an approach suitable for mass production method that it can produce continuously, and 
the setting time is shortened compared with transfer molding, and the runner section and the sprue 
section which are passage can be lessened since it will be in a homogeneity melting condition and the 
hypoviscosity-ized molding material is injected by metal mold etc. 

[0005] However, injection molding was not conventionally put in practical use as the shaping approach 
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of an epoxy resin closure ingredient. As the reason, the conventional epoxy resin closure ingredient is 
because the thermal stability of the epoxy resin closure ingredient which viscosity increases, has the 
property to lose a fluidity in 5 - 10 minutes, and was fused by advance of the hardening reaction of the 
resin in an epoxy resin closure ingredient in the state of melting within the cylinder heated by 70-1 10 
degrees C is remarkable and low. For this reason, injection molding in low voltage is impossible, 
injection molding in high pressure was needed, and, as a result, the electric performance degradation by 
the pressurization to an internal component etc. resulted in spoiling the dependability of the 
semiconductor package obtained remarkably for deformation of the bonding wire on a semi-conductor, 
cutting, or diode. Moreover, when fixed time amount interruption of the shaping was carried out for 
cleaning of metal mold etc., since it hardened within a cylinder and injection for the second time became 
impossible, the epoxy resin closure ingredient also had the problem of causing trouble also in the mass 
production. 

[0006] Although the screw configuration in the injection unit of a thermosetting resin injection molding 
machine changes variously with each making machine manufacturers, more generally than relation, such 
as a configuration of uniform plasticization melting and the temperature control zone of a cylinder, 
balance of die length, and a measuring stroke, the ratio (ratio of length to diameter) of the screw 
effective length L and the diameter D of a screw is ratio-of-length-to-diameter=14-18. For this reason, as 
for the dimension of the metal mold which injects and stiffens an ingredient in a cavity, and the whole 
equipment including the mold clamp device which opens and closes that metal mold, it is common to 
exceed 3,000mm as an overall height of a vertical-type bundle and ******. In******,a shaping 
manufacturer's head-lining height has many cases of the blow by to the second floor, however, in semi- 
conductor shaping, an environment thinks as important from a viewpoint of protection of a semi- 
conductor — having — constant temperature - since - constant humidity and clean-ization are called for, 
it is an all-rooms clean room. Therefore, the installation tooth space of shaping equipment has 
constraint, and all the overall heights of transfer-molding equipment have become 3,000mm or less. 
Especially in the case of injection-molding equipment, the overall height of shaping equipment became 
high with the die length of an injection unit, and the problem that it could not install in a clean room had 
arisen. 

[0007] In the case of common thermosetting resin, the configuration of the injection unit from a closure 
ingredient injection to injection is classified into the cylinder installation section which has a cylinder 
and a water-cooled circuit. The quality of the material of the cylinder installation section has many 
castings, and the surface roughness of ingredient input port which performed simple machining is 
usually 50-100micromRa, and even if it finish-machines, it is 12.5-25micromRa. The quality of the 
material of a cylinder has much heat-treated special steel material, and the surface roughness of the 
ingredient style admission into a club prepared in the cylinder is 3.2-25micromRa. Moreover, in the 
connection of input port and the inflow section, the level difference has arisen in many cases. Although 
it is such surface roughness, and it will be hard to generate a problem to the fluidity in an ingredient 
injection part when it is the pellet type molding compound of thermoplastics if the level difference has 
arisen at the time of assembly, in the case of powdered or the epoxy resin closure ingredient supplied by 
granularity, a fluidity is bad, a bridge is generated in input port and the inflow section, and measuring 
variation and the problem of an ingredient not being supplied if it pulls tend to occur. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention excels [ molding cycle ] in productivity short, 
it is useful to operation of the semi-conductor closure shaping approach with few [ there are few 
amounts of hardening trash and ] minute voids in the hardened epoxy resin closure ingredient, and this 
shaping approach, and, moreover, installation into the ordinary clean room where an overall height is 
low is made for the purpose of offering easy semi-conductor closure shaping equipment. 
[0009] 

[Means for Solving the Problem] this invention persons by using the screw whose ratios (ratio of length 
to diameter) of the screw effective length L and the diameter D of a screw are 8-12 as an injection unit, 
as a result of repeating research wholeheartedly that the above-mentioned technical problem should be 
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solved Closure shaping by the epoxy resin closure ingredient of powdered or granularity can be 
performed smoothly. Furthermore, by setting screw effective length to 250-400mm, setting the 
ingredient input port in an injection unit, and surface roughness of the inflow section to 0.40- 
6.3micromRa, and considering as the configuration which does not have a level difference in input port 
and the connection part of the inflow section It finds out that closure shaping can be performed much 
more efficiently, and came to complete this invention based on this knowledge. Namely, this invention 
fixes as an insertion the lead wire to which (1) semi-conductor was joined and the leadframe or semi- 
conductor by which wirebonding was carried out was joined, and sets it to the shaping approach which 
closes this with an epoxy resin closure ingredient. The epoxy resin closure ingredient of powdered or 
granularity is supplied to an injection unit. It is the semi-conductor closure shaping approach which 
closes a semi-conductor by homogeneity-kneading, fusing by the screw device, injecting in a cavity with 
a screw or a plunger, and stiffening said injected closure ingredient. As an injection unit The semi- 
conductor closure shaping approach characterized by using the screw whose ratios (ratio of length to 
diameter) of the screw effective length L and the diameter D of a screw are 8-12, (2) In the shaping 
equipment which fixes as an insertion the lead wire to which the semi-conductor was joined and the 
leadframe or semi-conductor by which wirebonding was carried out was joined, and closes this with an 
epoxy resin closure ingredient Supply the epoxy resin closure ingredient of powdered or granularity, and 
by the screw device, homogeneity-knead and it fuses. It has the injection unit injected in a cavity with a 
screw or a plunger. It is semi-conductor closure shaping equipment which closes a semi-conductor by 
stiffening said injected closure ingredient. The semi-conductor closure shaping equipment with which 
the screw in an injection unit is characterized by the ratios (ratio of length to diameter) of the screw 
effective length L and the diameter D of a screw being 8-12, (3) In the semi-conductor closure shaping 
equipment given in ** (2) term the given screw effective length L is 250-400mm, and the ingredient 
injection section in (4) injection units The semi-conductor closure shaping equipment given in ** (2) 
term which each surface roughness of input port and the inflow section is 0.40-6.3micromRa, and is the 
configuration which does not have a level difference in the connection of input port and the inflow 
section is offered. 
[0010] 

[Embodiment of the Invention] In the shaping approach which the semi-conductor closure shaping 
approach of this invention fixes as an insertion the lead wire to which the semi-conductor was joined 
and the leadframe or semi-conductor by which wirebonding was carried out was joined, and closes this 
with an epoxy resin closure ingredient The epoxy resin closure ingredient of powdered or granularity is 
supplied to an injection unit. It is the semi-conductor closure shaping approach which closes a semi- 
conductor by homogeneity-kneading, fusing by the screw device, injecting in a cavity with a screw or a 
plunger, and stiffening said injected closure ingredient. As an injection unit The ratio (ratio of length to 
diameter) of the screw effective length L and the diameter D of a screw uses the screw which are 8-12. 
In the shaping equipment which the semi-conductor closure shaping equipment of this invention fixes as 
an insertion the lead wire to which the semi-conductor was joined and the leadframe or semi-conductor 
by which wirebonding was carried out was joined, and closes this with an epoxy resin closure ingredient 
Supply the epoxy resin closure ingredient of powdered or granularity, and by the screw device, 
homogeneity-knead and it fuses. It has the injection unit injected in a cavity with a screw or a plunger. 
By stiffening said injected closure ingredient, it is semi-conductor closure shaping equipment which 
closes a semi-conductor, and the screw in an injection unit is [ the ratios (ratio of length to diameter) of 
the screw effective length L and the diameter D of a screw ] 8-12. 

[001 1] The semi-conductor closure shaping equipment of drawing 1 of this invention is an outline front 
view [ like ] 1 voice, drawing 2 is the outline top view of the shaping important section, and drawing 3 is 
the important section sectional view of the injection unit, the voice shown in drawing 1 - the shaping 
equipment with which it is joined and, as for semi-conductor closure shaping equipment [ like ], a semi- 
conductor closes the leadframe by which wirebonding was carried out - it is - an injection unit 1 and a 
screw - complete - it has 2, a mechanical component 3, the shaping metal mold 4, and the mold clamp 
unit 5. As shown in drawing 1 and drawing 2 , the shaping important section A semi-conductor is joined 
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and the leadframe by which wirebonding was carried out is contained. The in magazine 6 transported to 
degree process, the frame shooter 7 which conveys the transported leadframe to alignment and metal 
mold, powdered or the injection unit 1 which kneads and fuses the epoxy resin closure ingredient 
supplied by granularity, and injects it in a cavity, and a leadframe are considered as an insertion. A semi- 
conductor The shaping metal mold 4 and shaping metal mold which carry out closure shaping It consists 
of out cassettes 10 which convey and accumulate the mold clamp unit 5 opened and closed, the cleaning 
unit 8 which cleans the cavity front face of shaping metal mold, the fabricated leadframe, and the gate 
break 9 which separates the runner gate and the fabricated leadframe. It is substantially [ as the shaping 
equipment which also shows the shaping equipment which closes the lead wire to which the semi- 
conductor was joined to dr awing 1 ] the same. 

[0012] this invention equipment - setting - the screw of an injection unit 1 - complete — 2 has a 
configuration as shown in drawing 3 . That is, it has a cylinder 1 1, the nozzle tip 12 connected with a 
screw, the temperature control jacket 13 which performs temperature control of a cylinder, the screw 14 
which performs migration, kneading, and melting of an epoxy resin closure ingredient, and the cylinder 
installation section 15 which has a water-cooled circuit, and the ingredient style admission into a club 17 
is formed in ingredient input port 16 and a cylinder at the cylinder installation section. The epoxy resin 
closure ingredient of powdered or granularity is thrown in from ingredient input port 16, and is supplied 
in a cylinder 1 1 via the ingredient style admission into a club 17. A screw 14 retreats rotating, performs 
ingredient measuring of the specified quantity, and transports an ingredient to the front. At this time, 
plasticization kneading and melting compressing, it is transported to the front and an epoxy resin closure 
ingredient is accumulated in a nozzle tip 12 in the condition of having been hypoviscosity-ized by the 
internal-friction heat by screw rotation, and the heat tracing from the temperature control jacket 13. 
Then, after being injected in a cavity and passing through the predetermined setting time by advance of a 
screw 14, closure shaping of a semi-conductor is completed a mold aperture and by carrying out 
ejection. [0013] As for the epoxy resin closure ingredient used in this invention approach, it is desirable 
that it is what contains an epoxy resin, a phenol resin system curing agent, a hardening accelerator, and a 
minerals filler as an indispensable component, and it is shown in JP,8-67741,A, JP,8-67742,A, and JP,8- 
67745, A, and the configuration is powdered or granularity and does not have to carry out size 
enlargement of the presentation to a tablet like [ in transfer molding ]. And the thermal stability within 
the cylinder of an injection unit is good, within a cavity, especially a fluidity is good and it is desirable 
that it is what is hardened promptly. 

[0014] There is especially no limit in the injection unit used in this invention, for example, a screw in- 
line type, a plunger type, a screw plunger ceremony, etc. can be held. In these, the injection unit of a 
screw in-line type can be used especially suitably. The process in an injection unit until it results [ from 
ingredient supply ] in injection serves as ingredient supply, measuring, kneading, compression, melting, 
and injection, and when kneading, the compression, and the fusion zone which is especially a 
plasticization part are screw in-line types, it can lessen the void to which importance is attached most in 
closure shaping of a semi-conductor. By applying a fixed pressure to the epoxy resin closure ingredient 
which was extruded ahead [ injection unit ] on the screw and was measured, a screw retreats rotating and 
plasticization and homogeneity kneading of an ingredient are performed in that case. Furthermore, the 
volatile matter and air which are included in resin can be missed to an ingredient input port side by 
adjusting this pressure pressurized from the backside [ a screw ]. Moreover, although injection after 
melting can use a screw, a plunger, etc., it is desirable that it is a screw in-line type from points, such as 
simplicity of structure, an ease of handling, and space-saving-izing of an injection unit. It compares with 
the preheating which used the RF pre-heater of the tablet which is a plasticization process in transfer 
molding of the conventional method in this invention approach since the injection unit was used, and the 
preheating within a metal mold pot. It excels in homogeneity melting nature and reduction of the 
hardening trash by little-izing of the sprue which is the fluid improvement and the passage of an 
ingredient accompanying the fall of resin viscosity, a runner, etc., compaction of the setting time, etc. 
are excellent in respect of improvement in the quality represented by the improvement in productivity, 
and reduction of a void. 
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[0015] The shaping metal mold for conventional transfer-molding equipment considering as an insertion 
lead wire to which the semi-conductor was joined and the leadframe or semi-conductor by which 
wirebonding was carried out was joined, and carrying out closure shaping, The mold clamp unit for 
opening and closing shaping metal mold, the tablet feeder which supplies an ingredient, The in loader 
unit which performs accumulation, alignment, and conveyance of the plunger style which pressurizes a 
tablet, a leadframe or lead wire, and a tablet, It is common to consist of unloaders which convey and 
accumulate the leadframe or lead wire after the cleaning unit which cleans the weld flash, dirt, etc. of a 
metal mold parting plane, the gate break unit which performs separation of mold goods with the ejection 
and the cull runner of a moldings, and separation. The semi-conductor closure shaping equipment of this 
invention supplies the epoxy resin closure ingredient of powdered or granularity by ingredient feeders , 
such as an air transport method and a cassette system , instead of a tablet feeder in the conventional 
transfer-molding system , and consists of injection units which inject an ingredient in the condition of 
having carry out homogeneity kneading and having fuse further instead of the plunger style which 
carries out preheating of the tablet and transports it into a cavity . 

[0016] According to the semi-conductor closure shaping equipment of this invention, the gestalt from 
supply of an epoxy resin closure ingredient to shaping is powdered or granularity, with an injection unit, 
supply an epoxy resin closure ingredient, and it kneads [ homogeneity ] and fuses by the screw device, 
and since it injects, the size enlargement of a tablet is unnecessary and becomes reducible [ the fluid 
improvement in an ingredient, or hardening trash ]. Furthermore, it excels in improvement in 
productivity and quality, such as compaction of the setting time, and reduction of a void. 
[0017] In the semi-conductor closure shaping equipment of this invention, sprue loess metal mold can 
be used as metal mold. That is, after taking out mold goods by controlling the temperature of the sprue 
section of metal mold to temperature a little lower than the temperature from which hardening of an 
epoxy resin closure ingredient cannot take place easily, i.e., the temperature to which equivalent [ to the 
temperature in a cylinder / almost ] or hardening advances depending on the melt viscosity of an epoxy 
resin closure ingredient, the epoxy resin closure ingredient which is not hardened [ of the sprue section ] 
can be injected and fabricated in the following cycle into a cavity. By carrying out this method, the 
amount of hardening trash can be further reduced greatly from the usual shaping method. 
[0018] this invention equipment — setting - the screw in an injection unit — the ratio (ratio of length to 
diameter) of the screw effective length L and the diameter D of a screw - 8-12 ~ it is - more - being 
desirable (ratio of length to diameter) — it is 9-1 1. It is determined by the melting property of the epoxy 
resin closure ingredient fabricated among the functions of the injection unit required of a plasticization 
process, the plasticization engine performance, i.e., the screw configuration, of a screw. Generally, there 
is a compression ratio which are the effective length L of a screw, the ratio (ratio of length to diameter) 
of the diameter D of a screw, the screw slot pitch P of a screw and the ratio (P/D) of the diameter D of a 
screw, and a ratio of the screw groove surface product of the ingredient feed zone of a screw and the 
screw groove surface product of a metering zone as a description of a configuration of judging this 
engine performance. In this invention equipment, there is especially no limit about the screw in an 
injection unit, and (P/D) a compression ratio, and suppose that it is equivalent to the screw of a common 
thermosetting resin injection molding machine. Plasticizing capacity [ as opposed to / that (ratio of 
length to diameter) is less than eight / an epoxy resin closure ingredient ] is insufficient, and there is a 
possibility that melting of a closure ingredient may become uneven. When (ratio of length to diameter) 
exceeds 12, there is a possibility that the overall height of shaping equipment may become high too 
much. 

[0019] If the ratio (ratio of length to diameter) of the screw effective length L and the diameter D of a 
screw is large and the die length of an ingredient feed zone is large, plasticizing capacity is high, and 
since a kneading condition also improves, it is usually (ratio of length to diameter) set about to 14 to 18. 
When (ratio of length to diameter) is too small, screw die length required for plasticization of an 
ingredient is short, and when a screw retreats, the physical relationship of the screw to the temperature 
control zone of a cylinder always changes, and it is easy to generate melting temperature variation and 
the variation of a kneading condition, although it retreats while a screw rotates, and plasticization of an 
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ingredient is performed in the phase of measuring of an ingredient. In this invention equipment, the 
screw effective length L becomes possible [ shortening ] by making (ratio of length to diameter) smaller 
than 8-12, and the former. In this invention equipment, as for the screw effective length L, it is desirable 
that it is 250-400mm, and it is more desirable that it is 280-350mm. Installation into an ordinary clean 
room is attained using the height of the whole shaping equipment as 3,000mm or less maintaining 
sufficient plasticizing capacity over an epoxy resin closure ingredient by setting screw effective length L 
to 250-400mm. 

[0020] In the semi-conductor closure shaping equipment of this invention, it is desirable that each 
surface roughness of the input port in the ingredient injection section in an injection unit and the inflow 
section is 0.40-6.3micromRa, and it is more desirable that it is 1.60-4.0micromRa. Moreover, it is 
desirable that it is the configuration which does not have a level difference in the connection of input 
port and the inflow section. The cylinder configuration of the injection unit section is classified into the 
cylinder installation section and the cylinder which have a water-cooled circuit, as shown in drawing 3 , 
ingredient input port 16 is formed in the cylinder installation section which has a water-cooled circuit, 
and the ingredient style admission into a club 17 is formed in the cylinder. The epoxy resin closure 
ingredient of powdered or granularity is thrown in from ingredient input port by air transport, a cassette, 
etc. Although it is desirable that it is larger than the angle of repose whose wall surface of input port is 
the index of the flowability of the epoxy resin closure ingredient of that a horizontal plane and the 
include angle to make are powdered or granularity, it is difficult to consider as a larger include angle 
than an angle of repose from the physical relationship of the cylinder installation section and the drive 
section of an injection unit in many cases, and it is usually about 45 degrees. At an include angle of this 
level, since the epoxy resin closure ingredient of powdered or granularity has the bad fluidity, the bridge 
of an ingredient is generated in input port or the inflow section, as it is, the general surface roughness in 
the ingredient injection section, i.e., 3.2-100micromRa, of a thermoplastics making machine, problems, 
such as measuring variation, variation of measuring time amount, and ingredient short supply, occur, 
and there is a possibility that continuous running may become difficult. In this invention equipment, 
surface roughness of input port and the inflow section is set to 0.40-6.3micromRa. By considering as the 
configuration which processes into L6-6.3micromRa the inflow section of the cylinder installation 
section which has especially a water-cooled circuit, and does not have a level difference in the 
connection of input port and the inflow section Generating of the bridge of an epoxy resin closure 
ingredient is prevented, and closure shaping excellent in the continuation supply nature and continuation 
productivity of an ingredient of powdered or granularity is attained. If the surface roughness of input 
port and the inflow section is 0.40micromRa, it is usually unnecessary for it to fully be stabilized, to be 
able to supply the epoxy resin closure ingredient of powdered or granularity, and to make surface 
roughness under into 0.40micromRa, and it is only that processing cost becomes high in vain. When the 
surface roughness of input port and the inflow section exceeds 6.3micromRa, a bridge is generated into 
the epoxy resin closure ingredient of powdered or granularity, and there is a possibility that supply may 
become unstable. 
[0021] 

[Example] Although an example is given to below and this invention is further explained to it at a detail, 
this invention is not limited at all by these examples. In addition, in the example and the example of a 
comparison, evaluation of closure mold goods etc. was performed by the following approach. 

(1) With an ingredient compressibility underwater substitution method, measure a tablet in transfer 
molding, measure the apparent specific gravity of a injection object with injection molding, and % 
shows the ratio to the true specific gravity of a hardened material (mold goods). That ingredient 
compressibility is small has the small compression ratio of the fabricated tablet or an injection-molded 
product, and it means that many minute voids are included in mold goods, including air etc. mostly. 

(2) Observe the existence of a surface non- filling part about 50 restoration nature mold goods using a 
stereoscopic microscope 10 times the scale factor of this. 

(3) Observe weld flash elongation extent of the tie rod section of a leadframe about 50 weld flash mold 
goods. 
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(4) About 50 internal void mold goods, irradiate a supersonic wave and observe the internal void of 
magnitude with a diameter of 0.5mm or more. 

(5) Observe extent of the numerousness of the voids of the fracture surface of the field where IC 
component is joined using an electron microscope 1,000 times the very small void scale factor of this. 

(6) irradiate soft X ray at wire sweep mold goods, measure the amount of flow (deformation) of a 
bonding wire (the diameter of 30 micrometers, and die length of 3.2mm - semi - hard - a gold streak), 
and % shows the ratio of the amount of the maximum wire deformation to the distance between the 
bondings of IC component end face and a lead terminal. 

(7) The amount of trash of hardening trash cull and sprue, and the runner section shows the rate of 
occupying into all closure ingredients, by weight %. 

Closure shaping of the semi-conductor by the epoxy resin closure ingredient was performed using the 
semi-conductor closure shaping equipment of this invention shown in example 1 drawing 1 , drawing 2 , 
and drawing 3 . 300mm and the diameter D of a screw are 30mm, and (ratio of length to diameter of the 
effective length L of the screw of an injection unit) is 10. Moreover, in the ingredient injection section, 
each surface roughness of input port and the inflow section is 3.2micromRa. as an epoxy resin closure 
ingredient - Sumi Cong by Sumitomo Bakelite Co., Ltd. - "EME-JOOl" was used. It was set as the 
cylinder laying temperature of 83 degrees C, injection-pressure 1,300 kgf/cm2, the injection speed of 5- 
lOmm/second, and the die temperature of 180 degrees C, and sprue loess shaping was performed. Metal 
mold is eight cavities / one frame, and was made into 32-piece picking of four frames. IC component 
(64pQFP) - joining - a gold streak - the copper leadframe by which bonding was carried out was set to 
metal mold, and full automatic shaping was carried out in molding cycle 87 seconds. It evaluated about 
the epoxy resin closure ingredient injected from the injection unit, and the mold goods by which the 
closure was carried out. Ingredient compressibility was 96 - 98%, moreover the weld flash elongation of 
the non-filling part and tie rod section and an internal void were not accepted about 50 mold goods, 
there were few minute voids, the wire sweep was 5% or less, and the amount of hardening trash was 34 
% of the weight. 

The multi-transfer-molding system which used the tablet currently carried out from the former 
performed closure shaping of a semi-conductor in molding cycle 105 seconds using the same ingredient 
as example of comparison 1 example 1. Ingredient compressibility was 92 - 94%, and moreover the 
weld flash elongation of the non-filling part and tie rod section and an internal void were not accepted, 
the wire sweep was 5% or less, and the amount of hardening trash was 42 % of the weight. [ mold 
goods / 50 ] [ the minute void ] The result of an example 1 and the example 1 of a comparison is shown 
in the 1st table. 
[0022] 



Table 1] 
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[0023] Although the example 1 fabricated using this invention approach and equipment do not have a 
difference about restoration nature , weld flash , an internal void , and a wire sweep compared with the 
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example 1 of a comparison by the conventional multi-transfer molding , its ingredient compressibility be 
high and the minute void be excellent in few points , so that it may see in the 1st table . Moreover, since 
a molding cycle is short and there are few rates of hardening trash, it turns out that it excels also in 
productivity and economical efficiency. 
[0024] 

[Effect of the Invention] According to the semi-conductor closure shaping approach and equipment of 
this invention, an injection unit is used. Supply the epoxy resin closure ingredient of powdered in from 
supply of an epoxy resin closure ingredient to shaping, or granularity, knead [ homogeneity ] and fuse 
by the screw device, and since it injects Fluid improvement the size enlargement of a tablet like the 
conventional transfer molding is unnecessary, and according to the viscosity down of an epoxy resin 
closure ingredient, Reduction of hardening trash is possible and semi-conductor closure shaping which 
was further excellent in productivity and quality sides, such as cycle compaction by compaction of the 
setting time, an injection time, and the preheating time and reduction of a minute void, can be 
performed. Moreover, by having examined the part which throws in a screw configuration and the 
ingredient of powdered or granularity, without being caught by the conventional concept, homogeneity 
kneading and melting were able to become possible and the semi-conductor closure shaping approach 
and equipment excellent in continuous-molding nature were able to be obtained. With the shaping 
equipment of a vertical-type bundle and ******, the overall height was also set to 3,000mm or less, and 
the installation of it into an ordinary clean room was attained. Even if it compares with the injection 
molding machine of common thermoplastics or thermosetting resin, it is reduced sharply and injection 
unit length can contribute to space-saving-ization greatly. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the semi-conductor closure shaping approach and 
equipment. This invention excels [ molding cycle ] in productivity short in more detail, it is useful to 
operation of the semi-conductor closure shaping approach with few [ there are few amounts of 
hardening trash and ] minute voids in the hardened epoxy resin closure ingredient, and this shaping 
approach, and, moreover, installation into the ordinary clean room where an overall height is low is 
related with easy semi-conductor closure shaping equipment. 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Transfer molding of an epoxy resin closure ingredient is conventionally 
used for the closure of IC, LSI, and the semi-conductor of discrete ** as an approach suitable for low 
cost, high-reliability, and productivity. Supplying to the pot in metal mold and carrying out heating 
melting to it, it transports into a metal mold cavity and is made to harden by pressurizing with a plunger 
in transfer molding, after carrying out size enlargement of the epoxy resin closure ingredient to the 
shape of a tablet. 

[0003] However, since it will be the requisite to carry out size enlargement of the epoxy resin closure 
ingredient to the shape of a tablet, the process of size enlargement is required of this shaping approach. 
Since various configurations of a required tablet change with the configuration and magnitude of the 
semiconductor package fabricated, much metal mold for size enlargement is also need. Moreover, for 
every shaping, since an injection of a tablet and thermofiision are required, a molding cycle cannot be 
shortened below to fixed time amount, furthermore, in order that the runner section which be passage 
until the epoxy resin closure ingredient fed into the pot flow the inside of metal mold and reach in a 
cavity, and the cull section remaining within a pot may harden completely, there be a problem of a lot of 
hardening trash in addition to the semiconductor package section to need be generate, and a limitation be 
in low cost-izing and high-volume production capability from these points. 
[0004] On the other hand, examination of an injection-molding system has been conventionally 
performed as the shaping approach of the thermosetting resin molding material containing an epoxy 
resin. In injection molding, it is supplied in granularity, and it is injected [ that an epoxy resin molding 
compound is powdered in an injection molding machine, or ] by metal mold on a screw, maintaining a 
melting condition within a cylinder. For this reason, the process which carries out size enlargement to 
the shape of a tablet is unnecessary, and the equipment and time amount for size enlargement can be 
omitted. Moreover, in order to inject in the state of melting, there is no constraint of the diameter of a 
tablet and weight like transfer molding, and it can apply to various semiconductor packages easily. 
Furthermore, it is an approach suitable for mass production method that it can produce continuously, and 
the setting time is shortened compared with transfer molding, and the runner section and the sprue 
section which are passage can be lessened since it will be in a homogeneity melting condition and the 
hypoviscosity-ized molding material is injected by metal mold etc. 

[0005] However, injection molding was not conventionally put in practical use as the shaping approach 
of an epoxy resin closure ingredient. As the reason, the conventional epoxy resin closure ingredient is 
because the thermal stability of the epoxy resin closure ingredient which viscosity increases, has the 
property to lose a fluidity in 5 - 10 minutes, and was fused by advance of the hardening reaction of the 
resin in an epoxy resin closure ingredient in the state of melting within the cylinder heated by 70-1 10 
degrees C is remarkable and low. For this reason, injection molding in low voltage is impossible, 
injection molding in high pressure was needed, and, as a result, the electric performance degradation by 
the pressurization to an internal component etc. resulted in spoiling the dependability of the 
semiconductor package obtained remarkably for deformation of the bonding wire on a semi-conductor, 
cutting, or diode. Moreover, when fixed time amount interruption of the shaping was carried out for 
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cleaning of metal mold etc., since it hardened within a cylinder and injection for the second time became 
impossible, the epoxy resin closure ingredient also had the problem of causing trouble also in the mass 
production. 

[0006] Although the screw configuration in the injection unit of a thermosetting resin injection molding 
machine changes variously with each making machine manufacturers, more generally than relation, such 
as a configuration of uniform plasticization melting and the temperature control zone of a cylinder, 
balance of die length, and a measuring stroke, the ratio (ratio of length to diameter) of the screw 
effective length L and the diameter D of a screw is ratio-of-length-to-diameter=14-18. For this reason, as 
for the dimension of the metal mold which injects and stiffens an ingredient in a cavity, and the whole 
equipment including the mold clamp device which opens and closes that metal mold, it is common to 
exceed 3,000mm as an overall height of a vertical-type bundle and ******. In ****** } a shaping 
manufacturer's head-lining height has many cases of the blow by to the second floor, however, in semi- 
conductor shaping, an environment thinks as important from a viewpoint of protection of a semi- 
conductor - having - constant temperature - since - constant humidity and clean-ization are called for, 
it is an all-rooms clean room. Therefore, the installation tooth space of shaping equipment has 
constraint, and all the overall heights of transfer-molding equipment have become 3,000mm or less. 
Especially in the case of injection-molding equipment, the overall height of shaping equipment became 
high with the die length of an injection unit, and the problem that it could not install in a clean room had 
arisen. 

[0007] In the case of common thermosetting resin, the configuration of the injection unit from a closure 
ingredient injection to injection is classified into the cylinder installation section which has a cylinder 
and a water-cooled circuit. The quality of the material of the cylinder installation section has many 
castings, and the surface roughness of ingredient input port which performed simple machining is 
usually 50-100micromRa, and even if it finish-machines, it is 12.5-25micromRa. The quality of the 
material of a cylinder has much heat-treated special steel material, and the surface roughness of the 
ingredient style admission into a club prepared in the cylinder is 3.2-25micromRa. Moreover, in the 
connection of input port and the inflow section, the level difference has arisen in many cases. Although 
it is such surface roughness, and it will be hard to generate a problem to the fluidity in an ingredient 
injection part when it is the pellet type molding compound of thermoplastics if the level difference has 
arisen at the time of assembly, in the case of powdered or the epoxy resin closure ingredient supplied by 
granularity, a fluidity is bad, a bridge is generated in input port and the inflow section, and measuring 
variation and the problem of an ingredient not being supplied if it pulls tend to occur. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the semi-conductor closure shaping approach and equipment of 
this invention, an injection unit is used. Supply the epoxy resin closure ingredient of powdered in from 
supply of an epoxy resin closure ingredient to shaping, or granularity, knead [ homogeneity ] and fuse 
by the screw device, and since it injects Fluid improvement the size enlargement of a tablet like the 
conventional transfer molding is unnecessary, and according to the viscosity down of an epoxy resin 
closure ingredient, Reduction of hardening trash is possible and semi-conductor closure shaping which 
was further excellent in productivity and quality sides, such as cycle compaction by compaction of the 
setting time, an injection time, and the preheating time and reduction of a minute void, can be 
performed. Moreover, by having examined the part which throws in a screw configuration and the 
ingredient of powdered or granularity, without being caught by the conventional concept, homogeneity 
kneading and melting were able to become possible and the semi-conductor closure shaping approach 
and equipment excellent in continuous-molding nature were able to be obtained. With the shaping 
equipment of a vertical-type bundle and ******, the overall height was also set to 3,000mm or less, and 
the installation of it into an ordinary clean room was attained. Even if it compares with the injection 
molding machine of common thermoplastics or thermosetting resin, it is reduced sharply and injection 
unit length can contribute to space-saving-ization greatly. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention excels [ molding cycle ] in productivity short, 
it is useful to operation of the semi-conductor closure shaping approach with few [ there are few 
amounts of hardening trash and ] minute voids in the hardened epoxy resin closure ingredient, and this 
shaping approach, and, moreover, installation into the ordinary clean room where an overall height is 
low is made for the purpose of offering easy semi-conductor closure shaping equipment. 
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MEANS 



[Means for Solving the Problem] this invention persons by using the screw whose ratios (ratio of length 
to diameter) of the screw effective length L and the diameter D of a screw are 8-12 as an injection unit, 
as a result of repeating research wholeheartedly that the above-mentioned technical problem should be 
solved Closure shaping by the epoxy resin closure ingredient of powdered or granularity can be 
performed smoothly. Furthermore, by setting screw effective length to 250-400mm, setting the 
ingredient input port in an injection unit, and surface roughness of the inflow section to 0.40- 
6.3micromRa, and considering as the configuration which does not have a level difference in input port 
and the connection part of the inflow section It finds out that closure shaping can be performed much 
more efficiently, and came to complete this invention based on this knowledge. Namely, this invention 
fixes as an insertion the lead wire to which (1) semi-conductor was joined and the leadframe or semi- 
conductor by which wirebonding was carried out was joined, and sets it to the shaping approach which 
closes this with an epoxy resin closure ingredient. The epoxy resin closure ingredient of powdered or 
granularity is supplied to an injection unit. It is the semi-conductor closure shaping approach which 
closes a semi-conductor by homogeneity-kneading, fusing by the screw device, injecting in a cavity with 
a screw or a plunger, and stiffening said injected closure ingredient. As an injection unit The semi- 
conductor closure shaping approach characterized by using the screw whose ratios (ratio of length to 
diameter) of the screw effective length L and the diameter D of a screw are 8-12, (2) In the shaping 
equipment which fixes as an insertion the lead wire to which the semi-conductor was joined and the 
leadframe or semi-conductor by which wirebonding was carried out was joined, and closes this with an 
epoxy resin closure ingredient Supply the epoxy resin closure ingredient of powdered or granularity, and 
by the screw device, homogeneity-knead and it fuses. It has the injection unit injected in a cavity with a 
screw or a plunger. It is semi-conductor closure shaping equipment which closes a semi-conductor by 
stiffening said injected closure ingredient. The semi-conductor closure shaping equipment with which 
the screw in an injection unit is characterized by the ratios (ratio of length to diameter) of the screw 
effective length L and the diameter D of a screw being 8-12, (3) In the semi-conductor closure shaping 
equipment given in ** (2) term the given screw effective length L is 250-400mm, and the ingredient 
injection section in (4) injection units The semi-conductor closure shaping equipment given in ** (2) 
term which each surface roughness of input port and the inflow section is 0.40-6. 3micromRa, and is the 
configuration which does not have a level difference in the connection of input port and the inflow 
section is offered. 
[0010] 

[Embodiment of the Invention] In the shaping approach which the semi-conductor closure shaping 
approach of this invention fixes as an insertion the lead wire to which the semi-conductor was joined 
and the leadframe or semi-conductor by which wirebonding was carried out was joined, and closes this 
with an epoxy resin closure ingredient The epoxy resin closure ingredient of powdered or granularity is 
supplied to an injection unit. It is the semi-conductor closure shaping approach which closes a semi- 
conductor by homogeneity-kneading, fusing by the screw device, injecting in a cavity with a screw or a 
plunger, and stiffening said injected closure ingredient. As an injection unit The ratio (ratio of length to 
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diameter) of the screw effective length L and the diameter D of a screw uses the screw which are 8-12. 
In the shaping equipment which the semi-conductor closure shaping equipment of this invention fixes as 
an insertion the lead wire to which the semi-conductor was joined and the leadframe or semi-conductor 
by which wirebonding was carried out was joined, and closes this with an epoxy resin closure ingredient 
Supply the epoxy resin closure ingredient of powdered or granularity, and by the screw device, 
homogeneity-knead and it fuses. It has the injection unit injected in a cavity with a screw or a plunger. 
By stiffening said injected closure ingredient, it is semi-conductor closure shaping equipment which 
closes a semi-conductor, and the screw in an injection unit is [ the ratios (ratio of length to diameter) of 
the screw effective length L and the diameter D of a screw ] 8-12. 

[001 1] The semi-conductor closure shaping equipment of drawing 1 of this invention is an outline front 
view [ like ] 1 voice, drawing 2 is the outline top view of the shaping important section, and drawing 3 is 
the important section sectional view of the injection unit, the voice shown in drawin g 1 — the shaping 
equipment with which it is joined and, as for semi-conductor closure shaping equipment [ like ], a semi- 
conductor closes the leadframe by which wirebonding was carried out ~ it is ~ an injection unit 1 and a 
screw - complete - it has 2, a mechanical component 3, the shaping metal mold 4, and the mold clamp 
unit 5. As shown in drawing 1 and drawing 2 , the shaping important section A semi-conductor is joined 
and the leadframe by which wirebonding was carried out is contained. The in magazine 6 transported to 
degree process, the frame shooter 7 which conveys the transported leadframe to alignment and metal 
mold, powdered or the injection unit 1 which kneads and fuses the epoxy resin closure ingredient 
supplied by granularity, and injects it in a cavity, and a leadframe are considered as an insertion. A semi- 
conductor The shaping metal mold 4 and shaping metal mold which carry out closure shaping It consists 
of out cassettes 10 which convey and accumulate the mold clamp unit 5 opened and closed, the cleaning 
unit 8 which cleans the cavity front face of shaping metal mold, the fabricated leadframe, and the gate 
break 9 which separates the runner gate and the fabricated leadframe. It is substantially [ as the shaping 
equipment which also shows the shaping equipment which closes the lead wire to which the semi- 
conductor was joined to drawing 1 ] the same. 

[0012] this invention equipment - setting - the screw of an injection unit 1 - complete - 2 has a 
configuration as shown in drawing 3 . That is, it has a cylinder 1 1, the nozzle tip 12 connected with a 
screw, the temperature control jacket 13 which performs temperature control of a cylinder, the screw 14 
which performs migration, kneading, and melting of an epoxy resin closure ingredient, and the cylinder 
installation section 15 which has a water-cooled circuit, and the ingredient style admission into a club 17 
is formed in ingredient input port 16 and a cylinder at the cylinder installation section. The epoxy resin 
closure ingredient of powdered or granularity is thrown in from ingredient input port 16, and is supplied 
in a cylinder 1 1 via the ingredient style admission into a club 17. A screw 14 retreats rotating, performs 
ingredient measuring of the specified quantity, and transports an ingredient to the front. At this time, 
plasticization kneading and melting compressing, it is transported to the front and an epoxy resin closure 
ingredient is accumulated in a nozzle tip 12 in the condition of having been hypoviscosity-ized by the 
internal-friction heat by screw rotation, and the heat tracing from the temperature control jacket 13. 
Then, after being injected in a cavity and passing through the predetermined setting time by advance of a 
screw 14, closure shaping of a semi-conductor is completed a mold aperture and by carrying out 
ejection. [0013] As for the epoxy resin closure ingredient used in this invention approach, it is desirable 
that it is what contains an epoxy resin, a phenol resin system curing agent, a hardening accelerator, and a 
minerals filler as an indispensable component, and it is shown in JP,8-67741,A, JP,8-67742,A, and JP,8- 
67745, A, and the configuration is powdered or granularity and does not have to carry out size 
enlargement of the presentation to a tablet like [ in transfer molding ]. And the thermal stability within 
the cylinder of an injection unit is good, within a cavity, especially a fluidity is good and it is desirable 
that it is what is hardened promptly. 

[0014] There is especially no limit in the injection unit used in this invention, for example, a screw in- 
line type, a plunger type, a screw plunger ceremony, etc. can be held. In these, the injection unit of a 
screw in-line type can be used especially suitably. The process in an injection unit until it results [ from 
ingredient supply ] in injection serves as ingredient supply, measuring, kneading, compression, melting, 
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and injection, and when kneading, the compression, and the fusion zone which is especially a 
plasticization part are screw in-line types, it can lessen the void to which importance is attached most in 
closure shaping of a semi-conductor. By applying a fixed pressure to the epoxy resin closure ingredient 
which was extruded ahead [ injection unit ] on the screw and was measured, a screw retreats rotating and 
plasticization and homogeneity kneading of an ingredient are performed in that case. Furthermore, the 
volatile matter and air which are included in resin can be missed to an ingredient input port side by 
adjusting this pressure pressurized from the backside [ a screw ]. Moreover, although injection after 
melting can use a screw, a plunger, etc., it is desirable that it is a screw in-line type from points, such as 
simplicity of structure, an ease of handling, and space-saving-izing of an injection unit. It compares with 
the preheating which used the RF pre-heater of the tablet which is a plasticization process in transfer 
molding of the conventional method in this invention approach since the injection unit was used, and the 
preheating within a metal mold pot. It excels in homogeneity melting nature and reduction of the 
hardening trash by little-izing of the sprue which is the fluid improvement and the passage of an 
ingredient accompanying the fall of resin viscosity, a runner, etc., compaction of the setting time, etc. 
are excellent in respect of improvement in the quality represented by the improvement in productivity, 
and reduction of a void. 

[0015] The shaping metal mold for conventional transfer-molding equipment considering as an insertion 
lead wire to which the semi-conductor was joined and the leadframe or semi-conductor by which 
wirebonding was carried out was joined, and carrying out closure shaping, The mold clamp unit for 
opening and closing shaping metal mold, the tablet feeder which supplies an ingredient, The in loader 
unit which performs accumulation, alignment, and conveyance of the plunger style which pressurizes a 
tablet, a leadframe or lead wire, and a tablet, It is common to consist of unloaders which convey and 
accumulate the leadframe or lead wire after the cleaning unit which cleans the weld flash, dirt, etc. of a 
metal mold parting plane, the gate break unit which performs separation of mold goods with the ejection 
and the cull runner of a moldings, and separation. The semi-conductor closure shaping equipment of this 
invention supplies the epoxy resin closure ingredient of powdered or granularity by ingredient feeders , 
such as an air transport method and a cassette system , instead of a tablet feeder in the conventional 
transfer-molding system , and consists of injection units which inject an ingredient in the condition of 
having carry out homogeneity kneading and having fuse further instead of the plunger style which 
carries out preheating of the tablet and transports it into a cavity . 

[0016] According to the semi-conductor closure shaping equipment of this invention, the gestalt from 
supply of an epoxy resin closure ingredient to shaping is powdered or granularity, with an injection unit, 
supply an epoxy resin closure ingredient, and it kneads [ homogeneity ] and fuses by the screw device, 
and since it injects, the size enlargement of a tablet is unnecessary and becomes reducible [ the fluid 
improvement in an ingredient, or hardening trash ]. Furthermore, it excels in improvement in 
productivity and quality, such as compaction of the setting time, and reduction of a void. 
[0017] In the semi-conductor closure shaping equipment of this invention, sprue loess metal mold can 
be used as metal mold. That is, after taking out mold goods by controlling the temperature of the sprue 
section of metal mold to temperature a little lower than the temperature from which hardening of an 
epoxy resin closure ingredient cannot take place easily, i.e., the temperature to which equivalent [ to the 
temperature in a cylinder / almost ] or hardening advances depending on the melt viscosity of an epoxy 
resin closure ingredient, the epoxy resin closure ingredient which is not hardened [ of the sprue section ] 
can be injected and fabricated in the following cycle into a cavity. By carrying out this method, the 
amount of hardening trash can be further reduced greatly from the usual shaping method. 
[0018] this invention equipment ~ setting - the screw in an injection unit - the ratio (ratio of length to 
diameter) of the screw effective length L and the diameter D of a screw - 8-12 - it is - more - being 
desirable (ratio of length to diameter) - it is 9-1 1. It is determined by the melting property of the epoxy 
resin closure ingredient fabricated among the functions of the injection unit required of a plasticization 
process, the plasticization engine performance, i.e., the screw configuration, of a screw. Generally, there 
is a compression ratio which are the effective length L of a screw, the ratio (ratio of length to diameter) 
of the diameter D of a screw, the screw slot pitch P of a screw and the ratio (P/D) of the diameter D of a 
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screw, and a ratio of the screw groove surface product of the ingredient feed zone of a screw and the 
screw groove surface product of a metering zone as a description of a configuration of judging this 
engine performance. In this invention equipment, there is especially no limit about the screw in an 
injection unit, and (P/D) a compression ratio, and suppose that it is equivalent to the screw of a common 
thermosetting resin injection molding machine. Plasticizing capacity [ as opposed to / that (ratio of 
length to diameter) is less than eight / an epoxy resin closure ingredient ] is insufficient, and there is a 
possibility that melting of a closure ingredient may become uneven. When (ratio of length to diameter) 
exceeds 12, there is a possibility that the overall height of shaping equipment may become high too 
much. 

[0019] If the ratio (ratio of length to diameter) of the screw effective length L and the diameter D of a 
screw is large and the die length of an ingredient feed zone is large, plasticizing capacity is high, and 
since a kneading condition also improves, it is usually (ratio of length to diameter) set about to 14 to 18. 
When (ratio of length to diameter) is too small, screw die length required for plasticization of an 
ingredient is short, and when a screw retreats, the physical relationship of the screw to the temperature 
control zone of a cylinder always changes, and it is easy to generate melting temperature variation and 
the variation of a kneading condition, although it retreats while a screw rotates, and plasticization of an 
ingredient is performed in the phase of measuring of an ingredient. In this invention equipment, the 
screw effective length L becomes possible [ shortening ] by making (ratio of length to diameter) smaller 
than 8-12, and the former. In this invention equipment, as for the screw effective length L, it is desirable 
that it is 250-400mm, and it is more desirable that it is 280-350mm. Installation into an ordinary clean 
room is attained using the height of the whole shaping equipment as 3,000mm or less maintaining 
sufficient plasticizing capacity over an epoxy resin closure ingredient by setting screw effective length L 
to 250-400mm. 

[0020] In the semi-conductor closure shaping equipment of this invention, it is desirable that each 
surface roughness of the input port in the ingredient injection section in an injection unit and the inflow 
section is 0.40-6.3micromRa, and it is more desirable that it is 1.60-4.0micromRa. Moreover, it is 
desirable that it is the configuration which does not have a level difference in the connection of input 
port and the inflow section. The cylinder configuration of the injection unit section is classified into the 
cylinder installation section and the cylinder which have a water-cooled circuit, as shown in drawin g 3 , 
ingredient input port 16 is formed in the cylinder installation section which has a water-cooled circuit, 
and the ingredient style admission into a club 17 is formed in the cylinder. The epoxy resin closure 
ingredient of powdered or granularity is thrown in from ingredient input port by air transport, a cassette, 
etc. Although it is desirable that it is larger than the angle of repose whose wall surface of input port is 
the index of the flowability of the epoxy resin closure ingredient of that a horizontal plane and the 
include angle to make are powdered or granularity, it is difficult to consider as a larger include angle 
than an angle of repose from the physical relationship of the cylinder installation section and the drive 
section of an injection unit in many cases, and it is usually about 45 degrees. At an include angle of this 
level, since the epoxy resin closure ingredient of powdered or granularity has the bad fluidity, the bridge 
of an ingredient is generated in input port or the inflow section, as it is, the general surface roughness in 
the ingredient injection section, i.e., 3.2-100micromRa, of a thermoplastics making machine, problems, 
such as measuring variation, variation of measuring time amount, and ingredient short supply, occur, 
and there is a possibility that continuous running may become difficult. In this invention equipment, 
surface roughness of input port and the inflow section is set to 0.40-6.3micromRa. By considering as the 
configuration which processes into 1.6-6.3micromRa the inflow section of the cylinder installation 
section which has especially a water-cooled circuit, and does not have a level difference in the 
connection of input port and the inflow section Generating of the bridge of an epoxy resin closure 
ingredient is prevented, and closure shaping excellent in the continuation supply nature and continuation 
productivity of an ingredient of powdered or granularity is attained. If the surface roughness of input 
port and the inflow section is 0.40micromRa, it is usually unnecessary for it to fully be stabilized, to be 
able to supply the epoxy resin closure ingredient of powdered or granularity, and to make surface 
roughness under into 0.40micromRa, and it is only that processing cost becomes high in vain. When the 
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surface roughness of input port and the inflow section exceeds 6.3micromRa, a bridge is generated into 
the epoxy resin closure ingredient of powdered or granularity, and there is a possibility that supply may 
become unstable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Although an example is given to below and this invention is further explained to it at a detail, 
this invention is not limited at all by these examples. In addition, in the example and the example of a 
comparison, evaluation of closure mold goods etc. was performed by the following approach. 

(1) With an ingredient compressibility underwater substitution method, measure a tablet in transfer 
molding, measure the apparent specific gravity of a injection object with injection molding, and % 
shows the ratio to the true specific gravity of a hardened material (mold goods). That ingredient 
compressibility is small has the small compression ratio of the fabricated tablet or an injection-molded 
product, and it means that many minute voids are included in mold goods, including air etc. mostly. 

(2) Observe the existence of a surface non- filling part about 50 restoration nature mold goods using a 
stereoscopic microscope 10 times the scale factor of this. 

(3) Observe weld flash elongation extent of the tie rod section of a leadframe about 50 weld flash mold 
goods. 

(4) About 50 internal void mold goods, irradiate a supersonic wave and observe the internal void of 
magnitude with a diameter of 0.5mm or more. 

(5) Observe extent of the numerousness of the voids of the fracture surface of the field where IC 
component is joined using an electron microscope 1,000 times the very small void scale factor of this. 

(6) irradiate soft X ray at wire sweep mold goods, measure the amount of flow (deformation) of a 
bonding wire (the diameter of 30 micrometers, and die length of 3.2mm — semi ~ hard - a gold streak), 
and % shows the ratio of the amount of the maximum wire deformation to the distance between the 
bondings of IC component end face and a lead terminal. 

(7) The amount of trash of hardening trash cull and sprue, and the runner section shows the rate of 
occupying into all closure ingredients, by weight %. 

Closure shaping of the semi-conductor by the epoxy resin closure ingredient was performed using the 
semi-conductor closure shaping equipment of this invention shown in example 1 drawing 1 , drawing 2 , 
and drawing 3 . 300mm and the diameter D of a screw are 30mm, and (ratio of length to diameter of the 
effective length L of the screw of an injection unit) is 10. Moreover, in the ingredient injection section, 
each surface roughness of input port and the inflow section is 3.2micromRa. as an epoxy resin closure 
ingredient — Sumi Cong by Sumitomo Bakelite Co., Ltd. -- "EME-J001" was used. It was set as the 
cylinder laying temperature of 83 degrees C, injection-pressure 1,300 kgf/cm2, the injection speed of 5- 
lOmm/second, and the die temperature of 180 degrees C, and sprue loess shaping was performed. Metal 
mold is eight cavities / one frame, and was made into 32-piece picking of four frames. IC component 
(64pQFP) ~ joining - a gold streak — the copper leadframe by which bonding was carried out was set to 
metal mold, and full automatic shaping was carried out in molding cycle 87 seconds. It evaluated about 
the epoxy resin closure ingredient injected from the injection unit, and the mold goods by which the 
closure was carried out. Ingredient compressibility was 96 - 98%, moreover the weld flash elongation of 
the non- filling part and tie rod section and an internal void were not accepted about 50 mold goods, 
there were few minute voids, the wire sweep was 5% or less, and the amount of hardening trash was 34 
% of the weight. 
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The multi-transfer-molding system which used the tablet currently carried out from the former 
performed closure shaping of a semi-conductor in molding cycle 105 seconds using the same ingredient 
as example of comparison 1 example 1. Ingredient compressibility was 92 - 94%, and moreover the 
weld flash elongation of the non-filling part and tie rod section and an internal void were not accepted, 
the wire sweep was 5% or less, and the amount of hardening trash was 42 % of the weight. [ mold 
goods / 50 ] [ the minute void ] The result of an example 1 and the example 1 of a comparison is shown 
in the 1st table. 
[0022] 
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[0023] Although the example 1 fabricated using this invention approach and equipment do not have a 
difference about restoration nature , weld flash , an internal void , and a wire sweep compared with the 
example 1 of a comparison by the conventional multi-transfer molding , its ingredient compressibility be 
high and the minute void be excellent in few points , so that it may see in the 1st table . Moreover, since 
a molding cycle is short and there are few rates of hardening trash, it turns out that it excels also in 
productivity and economical efficiency. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 
[Drawin g L] Drawing 1 is the outline front view of one mode of the semi-conductor closure shaping 
equipment of this invention. 

[Drawing 21 Drawing 2 is the outline top view of the shaping important section of the shaping 
equipment shown in drawing 1 . 

[DrawingJ3J Drawing 3 is the important section sectional view of the injection unit section ot the 
shaping equipment shown in drawing 1 . 
[Description of Notations] 

1 Injection Unit 

2 Screw - Complete 

3 Mechanical Component 

4 Shaping Metal Mold 

5 Mold Clamp Unit 

6 In Magazine 

7 Frame Shooter 

8 Cleaning Unit 

9 Gate Break 

10 Out Cassette 

1 1 Cylinder 

12 Nozzle Tip 

13 Temperature Control Jacket 

14 Screw 

15 Cylinder Installation Section 

16 Ingredient Input Port 

17 Ingredient Style Admission into a Club 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Dra wi ng 1] 




[Drawing 2] 
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